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REMARKS : 1 _ , u . 

Minor chan^ are made to this specification. Claim 2 is cancaled without 
prejudice. Claims 1, 7 and 9 are amended; marked up versions of the amended 
claims are attached hereto pursuant to 37 C.F.R. § 1.121(c)<ji). Clarms 1 and 2-12 
are pending in the application. Reexamination and reconsideration of the 
application, as amended, are respectfully requested. 

Cinim Rejections SS U.S.C. S 102 
Claims 1 and 4 stand rejected under 35 U.S.C. § 102(b) as heing anticipated 
by Komcichi et al. (JP 3-155176). Claim 1 has been amended. Applicant 
respectfully submits that this rejection has been rendered moot by the amendment 
of claim 1. Specifically, Applicant has amendedclaim 1 to include the limitations of 
claim 2 and claim 2 has been cancelled without prejudice. The office does not 
contend that prior claim 2 is anticipated by Komeichi et al. As such, claim 1 is now 
not anticipated for the same reasons ae prior claim 2. Withdrawal of the rejection is 

respectfully requested. 

Claim 1 further stands rejected under 36 U.S.C. § 102(b) as being anticipated 
by Yasuda et al. (U.S. Patent No. 4.845,399). Claim 1 has been amended. Applicant 
respectfully submits that this rejection has been rendered moot by the amendment 
of claim 1. Specifically, Applicant has amended claim 1 to include the limitations of 
daim 2, and claim 2 has been cancelled without prejudice. The office does not 
contend that prior claim 2 is anticipated by Komeichi et al. As such, claim 1 is now 
not anticipated for the same reasons as prior claim 2. Withdrawal of the rejection is 

respectfully revested. 

Claims 1-4 stand rejected under 35 U.S.C. § 102(b) as being anticipated by 
Someji et al. (U.S. Patent No. 5,254,212). Claim 2 has been cancelled without 
prejudice. Claim 1 has been amended include the limitations of claim 2. Applicant 
respectfully traverses the rejection as to the amended claims. 

The present invention is directed to a laminated piezo-electric devxee, and 
specifically to a piezo-electric device that is particularly desirable for use in fuel 
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injection devices for automobiles, for positioning devices used for precision 
equipment and as a drive device for preventing vibration. (Specification, at p. 1, 

lines 5-11.) 

As amended, claim 1 of the present invention is as follows: 

1. A laminated piezo-electric device comprising: 
a pole-like laminate formed by alternately 
laminating piezo-electric layers and electrode layers in 

the direction of height; 

a pair of outer electrode plates formed on the 
different side surfaces of said pole-like laminate, a pair of 
neighboring electrode layers having said piezo-electric 
layer sandwiched therebetween being electrically 
connected at their side surfaces to the outer electrode 
plates which are different from each other; 

flexible protruded electrically conducting terminals 
on the side surfaces of said pole-like laminate on where 
the outer electrodes are arranged, said flexible protruded 
electrically conducting terminals extending along the side 
surfaces of the electrode layers and adapted for following 
the stretching and contraction of said pole-like laminate 
in the direction of height thereof, 

wherein the electrode layers are joined to said outer 
electrode plates via said protruded electrically conducting 

terminals, and 

wherein a glass layer is formed on the side surfaces 
of said pole-like laminate on where the outer electrodes 
are arranged to as to cover the side surfaces of the piezo- 
electric layers, and the root portions of said protruded 
electrically conducting terminals are buried in said glass 
layer. 
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As described in Applicant's Specification, the protruded electncally 
conducting terminals 5 are formed by applying a paste comprising cmefly an 
metrically conducting metal such as silver or silver alloy onto the side surface of 
the inner electrode layers 2 that are to be connected to the outer electrodes 4. (See 
Figure 1). (Specification, p. 14, line 35- p.15, line 6. By applying the paste to the 
side surfaces of the inner electrode layers 2 to the vicinities therefore followed by 
fixing silver that diffuses less into the piezo-electric layer 1 diffuses into the sxde 
surfaces of the inner electrode layers 2 and is collected thereby to form the 
protruded electrically conducting terminals 5 that extend along the side surfaces of 
the inner electrode layers 2. (Specification, p. 15, fines 10-17.) The protruded 
electrically conducting terminals 5 thus formed are buried at their root portions » 
the glass layer and are very strongly jointed to the side surfaces of the inner 
electrode layers 2. (Specification, p. 15, lines 18-21). Thus, as the laminate 50 
undergoes stretching and contraction, the wires between the protruded electncally 
conducting terminals 5 and the inner electrode layers 2 are reliably prevented from 
being broken. (Specification, at p. 15, fines 21-25.) 

Applicant respectfully submits that amended claim 1 patentably 
distinguishes over Someji et al. Amended claim 1 requires a laminated piezo- 
electric device having "flexible protruded electrically conducting terminals on the 
side sudhces of said pole-like laminate on where the outer electrodes" and "wherein 
a glass layer is formed on the side surfaces of said pole-like laminate on where the 
outer electrodes are arranged to as to cover the side surfaces of the pieeo-electric 
layers and ft^r ^^™ *f said nrotrudod rW tricall y conducting terminals are 
buried in said, g lass_laye r." Applicant respectfully submits that nothing in Someji et 
al. teaches or suggests a construction for a piezo-electric device as is required by 
amended claim 1- 

Someji et al. is directed to a method of making a layered electrostrictive 
displacement device by forming sheets of an electrostrictive material alternately 
with internal electrodes. The laminate formed therefrom has two opposite surfaces 
at which the ends of the internal electrode are exposed and two other opposite 
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surface at w hich alternate layers of the internal electtodee ara apposed. In the 
outstanding Office Action, the Office cue* Figure 14 for the propositi that 
"flexible protruded electrically conducting tenninala (5) are previded on the side 
surfaces of said pole-like laminate on where the outer electrodes are arranges... 

(office Action at p. 4, lines 3-5.) 

Applicant respectfully submits that the Office misconstrues the teachmgs of 
Someji et al. in this instance. Figure 14 is described with respect to Example 3 of 

Someji et al. as follows: 

"A laminate in which alternate layers of the 

internal electrodes were exposed at both sides as shown in 

FIG. 21 was created in the same way as in Example 2. 

Temporary external electrodes 13 and 14 were formed on 

both side surfaces. 

The upper and lower surfaces of the laminate at 
which neither the temporary external electrodes nor the 
internal electrodes were exposed were masked. As shown 
in FIG. 8, the ceramic on the surface which has to be 
plated with a metal was etched so that the internal 
electrodes protruded. The laminate was immersed in 10% 
solution of hydrochloric acid at 50.degree. C. for 60 
minutes to etch the ceramic up to a depth of 10 .mu.m. 

One of the side surfaces of the laminate not having 
the temporary external electrodes was masked with a 
masking reagent. Then, the opposite surface was plated 
with a metal in the same conditions as in the Example 2. 
Similarly, the side surfaces on the rear side were plated 

with the metal. 

FIG. 9 is a perspective view of the laminate plated 
with nickel. FIG. 10 is a fragmentary cross section. In 
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these figures, indicated by numeral 5 are bslUike 

deposits of nickel. 

A snot blasting operation was effected, in the same 
manner as in Example 2, to form concave cutouts 15 as 
shown in FIG. 11. Then, as sbown in FIG. 12, an 
insulating material 7 was applied to the shot-blasted 
surface and baked. SnWr pisntly, a- °bnwn ig FIG. 13, 
hnth gjjg we rr> l^ n The in snlatin r layer 7 

pArtiaUv r^nvpd to exnose the ni ckel plating 5 . 
The laminate block fabricated in this manner was 
cut into individual devices, in the same way as in 
Example 2. Then, as shown in FIG. 14, external 
electrodes 9 and 10 were formed. Connection with the 
corresponding internal electrodes 3 and 4 could be made." 
(Col. 9, line 50- col. 10, line 17, emphasis added) 
Thus the side surfaces of the piezo-electric device are laBped. As shown in 
Figure 13 the nickel plated deposits 5 are not pj^otruded from the surface of the 
insulating material 7. As such, Someji does not teach "flexible protruded 
electrically conducting terminals on the sme surfaces of said pole-like laminate on 
where the outer electrodes" as indicated by the Office and as required by chum 1. 
As such, Someji et al. does not teach or suggest each element of the claxmed 
invention and withdrawal of the rejection and allowance of amended claun 1 » 

respectfully requested. 

Further, in Figure 14 of Someji, the entire metal 5 is embedded m the 
insulating layer (glass layer), and therefore the forward end of the metal cannot 
follow the elongation and shrinkage in the height direction of the pole-like lammate 
As such, the piezo-electric device may be damaged by such elongation and 
shrinkage. However, as shown in Fig. 2C, in the protruded electrically conducting 
terminal used in the present invention, the root portion is embedded in the glass 
layer, and only the root portion is fixed by the glass layer. Accordingly the termxnal 

8 



Received from < 12133376701 > at 1122/03 6:40:35 PM [Eastern Standard Time] 



* 

ft 

Jan-22-03 03:42pm Frora-Hogan 4 Hartson L.L.P. Los Angeles, CA 1 213 337 6701 T-433 P. 011/016 F-629 



s hows suffix flexibility that the forward end can follow the elongauon and 
shrinkage in the height direction of the pole-like lamina* and can effect^ 
prevent damage by elongation and shrike. A metal 5 of Someji is thus q urte 
Cerent from the proixuded electrically conducting terminal in which the roe 
portion is embedded in the glass layer. As such, Applicant respectfully submits that 

amended claim 1 patentably distinguishes over Someji. 

Claims 3 and 4 depend from claim 1 and are patentable for at least the same 

reasons as claim 1. Withdrawal of the rejection and allowance of claims 3 and 4 » 

respectfully requested. 

Claim Rejections -35 U.S.C. § 103 

Claims 5 and 6 stand rejected under 35 U.S.C. § 103(a) as being obvious over 
Someji et al Claims 5 and 6 each depend from claim 1. and, as such, include each 
and every element of claim 1. As shown above, Someji does not teach "flexible 
protruded electrically conducting terminals on the side surfaces of said pole-hke 
laminate on where the outer electrodes" as indicated by the Office and as reared 
by claim 1. As such, Someji et al. does not teach or suggest each element of the 
claimed invention and withdrawal of the rejection and allowance of amended claun 

1 is respectfully requested. 

Claims 10 and 11 stand rejected under 35 U.S.C. § 103(a) as being obvious 
over Komeichi et al. in view of Yasuda et al. Claims 10 and 11 depend from 
amended claim 1 either directly or through intervening claims. As such, clams 10 
and 11 include all the limitations of amended claim 1. Applicant has amended 
claim 1 to include the limitations of claim 2, and claim 2 has been cancelled without 
prejudice. The office does not contend that either Komeichi et al or Yasuda et al. 
teaches or suggests all the elements of prior claim 2,and as such, of amended claim 
1 Specifically, nothing in the combination cited by the Office either teaches or 
suggests a laminated piezo-electric device "wherein a glass layer is formed on the 
side surfaces of said pole-like laminate on where the outer electrodes are arranged 
to as to cover the side surfaces of the piezo-electric layer,, and the root portions of 
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said protruded electrically conducting terminals are buried in said glass layer" as is 
required by amended claim 1 (and prior claim2). Since the combination of Komeichx 
et al and Yasuda et al. fails to either teach or suggest each claim Umitation, the 
combination cannot render the claimed invention obvious. Withdrawal of the 
rejection and allowance of claims 10 and 11 is respectfully requested. 

Claim 12 stands rejected under 35 U.S.C. § 103(a) as being obvious over 
Komeichi et al. in view of O'Neill (U.S. Patent No. 4,011,474). Claim 12 depends 
from amended claim 1. As such, claim 12 includes all the limitations of amended 
claim 1 Applicant has amended claim 1 to include the limitations of claim 2, and 
claim 2 has been cancelled without prejudice. The office does not contend that 
Komeichi et al teaches each claim limitation of the base claim, amended claim 1. 
Specffically, nothing in Komeichi either teaches or suggests a lammated piezo- 
electric device "wherein a glass layer is formed on the side surfaces of said pole-hke 
laminate on where the outer electrodes are arranged to as to cover the side surfaces 
of the piezo-electric layers, and the root portions of said protruded electrically 
conducting terminals are buried in said glass layer" as is required by amended 
claim 1 (and prior claim2). O'Neill does not supply the missing teachings or 
suggestions. Since the combination of Komeichi et al. and O'Neill fails to either 
teach or suggest each claim limitation, the combination cannot render the claimed 
invention obvious. Withdrawal of the rejection and allowance of claims 10 and 11 is 
respectfully requested. 



Allowable Subject Matter 
Claims 7-9 stand objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all the 
limitations of the base claim and any intervening claim. Claims 7 and 9 have been 
rewritten in independent form including all the limitations of their respective base 
claims and any intervening claims. Applicant notes that the base claim, prior claim 
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l has been amended to improve readability. Withdrawal of the objection and 
allowance and allowance of claims 7 and 9 is respectfully requested. 

The art made of record but not relied upon by the Examiner has been 
considered. However, it is submitted that this art neither describes nor suggests 

the presently claimed invention. 

In view of the foregoing, it is respectfully submitted that the application is in 
condition for allowance. Reexamination and reconsideration of the application, as 

amended, axe requested. 

If for any reason the Examiner finds the application other than in condition 
for allowance, the Examiner is requested to call the undersigned attorney at the Los 
Angeles, California telephone number (213) 337-6810 to discuss the steps necessary 
for placing the application in condition for allowance. 

If there are any fees due in connection with the filing of this response, please 
charge the fees to our Deposit Account No. 50-1314. 

Respectfully submitted, 
HOGANyft HARTSON LX.P. 





Date: January 22, 2003 Byi /JML 

I /Lawrence UyMcui 

Registration No. 44,228 
Attorney for Applicant^) 

500 South Grand Avenue, Suite 1900 
Los Angeles, California 90071 
Phone: 213-337-6700 
Fax: 213-337-6701 
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YeSSjflB with markin gs to show changes made; 

1 (Amended) A laminated piezo-electric device comprising: 
a pole-like laminate formed by alternately laminating piezo-electric layers 
and electrode layers in the direction of height[, and]: 

a pair of outer electrode plates formed on the different side surfaces of said 
pole-like laminate, [said two] a pair of neighboring electrode layers [neighboring 
each other with] having said [the] piezo-electric layer sandwiched therebetween 
being electrically connected at their side surfaces to the outer electrode plates which 

are different from each other; 

[wherein] flexible protruded electrically conducting terminals [are provided] 
on the side surfaces of said pole-like laminate on where the outer electrodes are 
arranged, said flexible protruded electrically conducting terminals extending along 
the side surfaces of the electrode layers and (being capable of] adapted following 
the stretching and contraction of said pole-like laminate in the direction of height 
thereof, [and] 

wherein the electrode layers are joined to said outer electrode plates via said 
protruded electrically conducting terminals^and 

whjggjB » glass la v" » feimgd on the side surfaces o f s*id pole-like laminate 
m the outer slec^d ^ are arranged to as to cover the side surfaces of the 

r ^..w^ jaam W ™rt.inns of said protruded electrically conducting 

tArTninals a re buried in "aid fflass layer. 

7. (Amended) [A laminated piezo-electric device according to claim 1, ] A 
laminated piggn-electr ir- device comprising: 

c pnls-Kks la™ ™« ^ f™-™d * Y Ornately laminating piero-electric layers 

and electrode layers ir > +Ke direction of height; 

, V *W nf outer ^.mde plate g f™-m*d 02 ftg different side surfaces of said 
r1fl .KV, l^ate. ap «~ nf Wbhormr electrode layer, having said piezp-electric 
i g y ^ ..^dwirhed th^Ww fieI1 bei ^ ejgctaigally. connected at their side surfaces to 
th P m,t^r electr ode nlateB wh V H are different from each Other; and 
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jujih amid 1111 " ™™ } ' 011 the m 3urfa< ** 8 f 

■^,,1, in , 1 v - -V T- """"i" «* anaM at said "f* 

r1 . , eiassaang ^.ctin g temuat. «wMwr ni onr the ate surfaces tb. 

jgjaajaaiata te tba dasstiaB at heisMJaMasot 

„,„ , ,.■„, ^ alegar lagga „r° r*"" ta sud °uror electro^ i d ata vm> ssii 

,™*™AeA elq trtn'V' gaadns*iag teaniaals. and 

wherein en electrically conducting member for preventing local heat 
generation is provided on the outer surfaces of said outer electrode plates, and an 
eiectric current is supplied to the outer electrode plates through said oleotnoaUy 
conducting member- 

9. (Amended) [A laminated piezo-electric device according to claim 2,] A 

laminate d ^iftzo-elect ™ device comprisinj 

. r n1P.like lami™tr formed b y. ajtgrnatek lamirntinr ^-electric layers 

a nd electro ** layj£§ itL fh " ^ rection g£hsigbfc 

n rnir 9tfiH t e r ejgctaodg Elates figmgd ojt the different side surfaces pf said 
Bglsjjkg lunate, a, nair o f n e ighbor^ ^rodg lay^g ha vj ag *mA pieso-electri c 
layer gandwj^ed ^gsebstweea being oWtricallv connected at their side surfaces to . 
fc^ glsgasdg Bla tg S which .re different from each other; and 

fl^y. protruded glfiCtaacaU g coijfecting termjS^§ o* the s id e surfaces of 

23ilri i-i,-W innate on 1 1 itrr nnrtmr-n- ^ nrr^ said flexible 

electrically eonducfeng termin g n ^nn.in r ate fll §^ ^ faces of 
electrode layers and adapted for followin g the stretc hing and contraction of said 

pnle-Tike l aTninflte in th» diction of height thereof, 

gbs£§iB tV ^ggt^ »re joine d tn - ni rl n n tPr pfectrode plates via said 

P^t-vn^orl Alfictrically conducting terminals^ 

wherein , layer. i§ toeJ PJO the Bide agfesgj of said pole-like laminate 
g ^*™ the outer ejeetrod^ «re »rr»n r *d to as to cover tV sine surfaces of the . 
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.a.iw.u^' ir ,0 <«*x** 

t ^ j nala are said. daBS '"""-.and 

wherein said protruded electrically conducting tergal* are formed by 
applying an electrically conducting paste containing a glass powder and an 
eiectrically conducting metal powder onto the side surfaces of toe pole-hke 
laminate, followed by heating. 
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